We consider Einstein statistical warped product manifolds I × f N, M × f N and M × f I, where I, M and N are 1, m and n dimensional statistical manifolds, respectively.
Introduction and Preliminaries
A Riemannian manifold (M, ), (n ≥ 2), is said to be an Einstein manifold if its Ricci tensor S satisfies the condition
where λ = τ n and τ denotes the scalar curvature of M. It is well-known that if n > 2, then λ is a constant. Let ∇ be an affine connection on a Riemannian manifold (M, ). An affine connection ∇ * is said to be dual or conjugate of ∇ with respect to the metric if
Given an affine connection ∇ on a Riemannian manifold (M, ), there exists a unique affine connection dual of ∇, denoted by ∇ * . So a pair of (∇, ∇ * ) is called a dualistic structure on M (see [1] , [11] ). If ∇ is a torsion-free affine connection and for all X, Y, Z ∈ TM
Denote by R and R * the curvature tensor fields of ∇ and ∇ * , respectively. A statistical structure ∇, is said to be of constant curvature c ∈ R (see [2] , [7] ) if
The curvature tensor fields R and R * satisfy
(see [4] ). Let ∇ 0 be the Levi-Civita connection of . Certainly, a pair ∇ 0 , is a statistical structure, which is called Riemannian statistical structure or a trivial statistical structure (also see [4] ).
An n-dimensional, (n > 2), statistical manifold M, , ∇ is called an Einstein statistical manifold if the scalar curvature τ is a constant and the equation (1) In [10] , Todjihounde defined dualistic structures on warped product manifolds. It is known that (M, ∇, M ) and N, ∇, N are statistical manifolds if and only if B = M × f N, D, is a statistical manifold (see [10] and [3] ). In [5] , A. Gebarowski studied Einstein warped product manifolds. He considered Einstein warped products
Riemannian manifold B and (n − r)-dimensional Riemannian manifold F and B × f I of a complete connected (n − 1)-dimensional Riemannian manifold B and one-dimensional Riemannian manifold I. Motivated by the studies [5] and [10] , in the present study, we consider Einstein statistical warped product manifolds.
Dualistic Structures on Warped Product Manifolds
Let M, M and N, N be two Riemannian manifolds of dimension m and n, respectively and f ∈ C ∞ (M) be a positive function on M. The warped product of M, M and N, N (see [9] ) with warping function f is the (m × n)-dimensional manifold M × N endowed with the metric given by:
where π * and σ * are the pull-backs of the projections π and σ of M × N on M and N, respectively. The tangent space
be the set of all vector fields on M × N, each of which is the horizontal lift (resp. the vertical lift) of a vector field on M (resp. on N). We have:
and thus a vector field A on M × N can be written as
Obviously,
For any vector field X ∈ L H M, we denote π * (X) by X, and for any vector field U ∈ L V N, we denote by σ * (U) by U [9] . Given fields X, Y ∈ L H M and U, V ∈ L V N then:
where we use the notation by writing f for f • π and rad f for rad ( f • π) and denote by the inner product with respect to M × N. Obviously, D and D * define dual affine connections on T (M × N) [10] .
The Hessian function H f D
of f with respect to connection D is a (0, 2)-tensor field such that
Let M be an n-dimensional Riemannian manifold, D an affine connection, {e 1 , e 2 , ..., e n } an orthonormal frame field. Then the Laplacian ∆ D f of a function f with respect to connection D is defined by
D e i rad f, e i .
Let M R, N R and R be the Riemannian curvature operators w.r.t. ∇, ∇ and D respectively. Then Todjihounde [10] 
Einstein Warped Products in Statistical Manifolds
In this section, we consider Einstein statistical warped product manifolds and prove some results concerning these type manifolds. Now, let , D, D * be a dualistic structure on M × f N. So we can state the following theorems: Proof. Denote by (dt) 2 , the metric on I. Making use of Lemma 2.2, we can write
Since I is a 1-dimensional statistical manifold with trivial statistical structure, we have
So the above equation reduces to
On the other hand, for U,
Then using (8) and the definition of warped product metric (5), we get
Since B is an Einstein statistical manifold, from (1), we have
and
If we consider (11) and (9) together, then we find
Hence from (1), λ is a constant.
Using (12) and (13) in (10) we obtain
If − f f + f 2 is a constant, then N is an Einstein statistical manifold. Since λ is a constant, f f is also a constant. Since f > 0, we get f (t) = cosh(at + b), where a and b are real constants. In this case, N is an Einstein statistical manifold with scalar curvature τ N = − (n − 1) (n − 2)a 2 . Conversely, assume that N is an Einstein statistical manifold with scalar curvature τ N = − (n − 1) (n−2)a 2 , f (t) = cosh(at + b) and a, b are real constants. Then 
where the scalar curvature τ B is a constant. Substituting the last equation in (22) we obtain
